Establishment of an Acquired Lymphedema Model in the Mouse Hindlimb: Technical Refinement and Molecular Characteristics.
The pathophysiology of secondary lymphedema remains poorly understood. This study aimed to establish a consistent mouse hindlimb lymphedema model for further investigation of the mechanism and treatment of lymphedema. The authors developed a novel postsurgical lymphedema model in the mouse hindlimb by modifying previously described methods. Lymphedema in the hindlimb was created by removing both the inguinal and popliteal lymph nodes together with the surrounding fat pads, followed by silicone splint placement in the inguinal region. Using this modified mouse model, the authors analyzed lymphatic function, histologic changes, and the expression of lymphangiogenic factors including vascular endothelial growth factor C at various time points. The splinted lymphedema model showed a significant increase of edema formation in the hindlimb compared with the sham surgery control animals. Indocyanine green lymphography revealed lymphatic drainage impairment shown by dermal backflow and rerouting of lymph flow in the lymphedema model. Histopathologic and immunohistochemical examinations showed a significant increase of skin thickness and abnormally dilated lymphatics in the lymphedema model. The expression of lymphangiogenic factors in lymphedematous tissues of the splinted lymphedema model was significantly increased compared with controls, depending on the degree of lymphedema. This splinted lymphedema model closely simulates the volume response, histopathology, and lymphography characteristics of human acquired lymphedema. Given these similarities to human lymphedema, this refinement of a mouse hindlimb model of acquired lymphedema represents a promising platform for the study of lymphatic vascular insufficiency and for the evaluation of new therapeutic modalities.